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Lung cancer and women: Results of a French case-control study 
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Sumntary Ninety-six women with hTstologically confirmed lung cancer and 192 matched controls were 
involved in an international case-control study conducted from 1976 to 1980, The aim of this study was an 
examination of the effects of different smoking habits, especially the type of cigarettes smoked (lighl_jjr dark 
tobacco tind filter or nonfilter use) on the occurrence of lung cancer in French females. All these patients were 
cither nonsmokers or lifctinie cigarette smokers. Matched relative risk (RRj of smokers compared to 
nonsmokers was found to be increased for both ICreyberg 1 (RR = 6,6) and Kreyberg II (RR = 2.l) categories; 
however, this increase svus significant (P<0.0001) only for Kreyberg 1 lung cancer. A significttnl increase 
(^^<0.0001) in matched RR was found with early age at first cigarette smoked, daily consumption, duration 
of smoking, frequency of inhalation, u.se of dark tobacco and use of nonfilter cigareltes. Matched RR 
associated with smokers not always using dark tobacco and those smoking only dark tobacco as compared to 
nonsmokers were significantly increased (trend test f’<0.0001}. On the contrary, the: increase of RR was not 
significant when either daily consumption, or duration of Smoking, or age at first cigarette was taken into 
aecounl. Lung etincer appeared to be associated with daily consumption and use of nonfiitcr cigarettes in a 
matched logistic regression. 


I The incidence of lung cancer arnong women is increasing in 
most indu.striulizcd counlrics. In recent yctirs, the rate of 
increase among women has been greater than among men, 
However, tlic mortality rate of lung ctinccr among males is 
still very much higher llutn in females; for instance, in the 
United States, it has been reported lo be twice as high as in 
females (Starzik, 19X3). Most authors coneur in the belief 
that, if this trend pcrsi.sts in the United Stales, lung cancer 
will be the major cause of death by cancer among women, 
instead of breast cancer - as observed now in California, 
Washington ttnd Louisiana (Loeb et a!., 19S4) - and lung 
cancer death rales for females may cqtial those for males by 
the year 2000 (Starzik. 1983). This evolution is associated 
with an increase in cigarette consumption among females 
over the past 20 lo 30 years (Fraumeni & Blot, 1982). 
The situation in France is, however, unusual insofar as 
lung cancer mortality in females is low compared to other 
industrialized counlrics (Hirohata et id.. 1982) and increased 
only very slightly between i952 and 1982 (INSERM, 1980; 
1984). 

A large number of epidemiologic studies on lung cancer 
have been reviewed in two reports of the Public Health 
Service (OITice on smoking and health. 1980; 1982). Over the 
past thirty ye;irs, the association between lung eanecr and 
lobaeeo consumption (principally cigareltes) among males 
has been demonstiaied.'and in some recent investigations 
among females, lung cancer and the use of tobacco have also 
been found to be associated, though less strongly (Onicc on 
smoking and health, 1980). 

This paper reports the results observed among females of 
a riis.'-<‘nninil '-(iidv iiiiiii-rtakcn If' i-viiIm'iic llie ivtu of 
cigarette smoking habits, especially the type of cigarettes 
smoked (dark or light tobaceo and tiller or nonllller use) in 
the causation of lung cancer, 

Material.s and methods 

An epidemiologic study on lung cancer was conducted 
.simuliancousiy in France and in four other European 
uouiitries Austria, Germany, Italy (Milan. Rome), and 
Scotland with the support of the US National Cancer 
Institute. In F'ranee. this ease-control sIlkIv was perldrmcd 
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from 1976 to 1980. A total of 1,625 cases with histologically 
confiiTned lung cancer and 3091 controls whose current 
diseases were not tobacco-related were included. Each case 
was matched with two controls for sex, age at diagnosis, 
hospital of admission and interviewer. A complete 
description of this study can be found in previous papers 
(Lubin et id.. 1984; Bcniiarpou et id., 1985). The results 
presented here arc those observed in females; that is, 96 cases 
and 192 matched controls. 

Of those 96 cases, 50 cancers were squamous (52%), 16. 
undirTerentialed (17%), 24, adenocarcinoma (25%) and 6, 
unspecified (6%). The first two histological categories 
(squamous and undifferentiated) constitute the Kreyberg [ 
category (66 cases), and the third (adenocarcinoma type) 
constitutes the Kreyberg II category (24 cases). 

Among the 192 controls, the main diagnostic categories 
were; bone diseases (21%), malignant tumours (14%) 
excluding respiratory tract, oesophagus, liver, pancreas, 
bladder and kidney, trauma (13%), viral and other infective 
diseases (8%), benign tumours (4%) and neurological 
diseases (3%). 

Analyticid method 

Adjusted RRs of lung cancer were estimated using the 
Manlcl-Hacnszcl method (Mantel, 1963), and 95% Cl with 
the use of the Cornfield (1956) method. The different 
parameters characterising the smoking habits have been 
analysed by a logistic regression (Bres]o.w & Day, 1980) 
taking into account the full matching of each case with her 
two original controls. In order not to eliminate matched 

.>1.1 1 ItJlIOi ^ I C Lcll 1IGU til ktls. 1 (JC UUUlll^ 

u.scd allows the definition of all possible combinations of 
cigarette exposure, and the definition of the referent category 
(nonsmokers) by combining nonsmokers with llte lowest 
level of exposure for three of the four variables used. 


Results 

Mean age at diagnosis and educational level do nol dirfer 
significantly cither between cases and controls, or between 
Kreyberg I and Kreyberg II c;iscs (Table I). 

Smokin’; habits 

All smoking ea.scs and controls used only cigareltes. Tlie 
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Tahlt 1 Distribulion of KreyberB I and Kreyberg 11 lung cancer 
oases and tlieir controls by ;ige at diagnosis and educational level 



Krt'v/v/'x / 
(66) 

CofUroIx 

(132) 

/o 

II 

(24) 

4 

Controls 

(4S) 

/» 

Age al diagnusis 
(voars) 

<40 

1 

2 

0 

2 

40-49 

11 

13 

21 

17 

50-59 

39 

.38 

29 

33 

60-69 

29 

25 

29 

29 ' ' 

£70 

20 

22 

21 

19 

Mean aae I 4-2 s.c.) 

-59:3 

59,7 

59.9 

59.4 


12.41 

■ (1.8) 

14.21 

(3.1) 

Education (years) 

<8 

61 

62 

62 

69 

8-13 

36 

30 

38 

27 

a 14 

3 

8 

0 

4 

Mean years 

7,0 

6.9 

5.8 

6.2 

(+ 3 s.e.) ■ 

10.9) ■ 

. (0.6) 

(1.4) ■ 

(0.9) 


pcrccnlagc of regular smokers, i.c. people having smoked al 
least one cigarette per day for at least one year was, of 
course, significantly greater (/’<O.0001) among cases (48%) 
than among controls (17%). It was, moreover, significantly 
higher (■f<0.05) in Krcybcrg I cases (55%) than in 
Kreyberg FI cases (29%). The matched RR of smokers 
relative to nonsmokers in the Kreyberg I category was 6.6 
(7’< 0.0001). On the contrary, in the Kreyberg IF category, 
the excess of risk for smokers rerst/s nonsmokers (RR = 2.!) 
was not significant, probably due to the low number of cases 
(Table II). 

Soparalc study of the different parameters measuring the 
exposure to cigarettes, among the 96 eases and 192 matched 
controls, showed an increased matched risk in smokers 
compared to nonsniokcrs for the following parameters: age 
al first cigarette, daily consumplion. frequency of inhalation 
and duration of smoking (Table III). Trend tests were highly 
significant for each of these four variables (/’<0.0001). 

In this study, 58% smokers smoked dtirk tobacco 
exclusively. Three'., categories of smokers were defined; .the 
first comprised those having smoked dark tobacco for half 
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Table II Matched RR of lung cancer of smokers to nonsmokers 
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Ci/.xi'.x 

Comrois 

RR’ 

9.5"., Cl 

Casi's 

Coiiirols 

RR“ 

9J"„ Cl 

Nonsmokcrii 

30 

109 

1.0 


17 

41 

1.0 


Smokers 

36 

23 

. 6.6*’ 

3.0-14.4 

7 

7 

2.1 

0.7-6.4 


“All inatchcd RR were ealcukucU cmax nonsmokers. '’P<0.0001. 


Table III Matched RR of lung cancer according to variables characterizing cigaretie consumplion 



Cu-sc.s 

Controls 

RR’ (95"„ Cl) 

Traui lest 
P-i'uluc‘ 

Nonsmokers 

50 

159 

1.00 


Age tit Hrsi cignrelic smoked (yrs) 

>30 

4 

6 

1.77 (0.48-6.55) 

<0.000) 

21-30 

15 

13 

3.72(1.61-8.58) 


, £20 

27 

14 

8.16(3.99-19.641 


No. of dgiirelles smoked per day 
<10 

5 

14 

1.23 ( 0.41 3.73) 

<0.000! 

10-19 

u 

11 

2.88 (1.16-7.15) 


£20 

30 

8 • 

19.97 (5.96 66.93) 


Duration of smokina (yrsi 

J 

ij 

UIj IU.J4 

<0.0001 . 

21-40 

28 

15 

6.21 (2.79-13.821 


§41 

13 

. 5 

.9.45 (2.62.:'4.I7| 


Inhalation 

No 

15 

18 

2.80(1.25-6.28) 

<0.0001 

Yes 

31 

15 

6.58.(3.11-13.941 


Type oflubacco 

S50''„ dark 

12 

13 

2.87 (1.20-6.89) 

<0.0001 

51 99"„ tJiirk 

4 

4 

4.77 (I.06-21.42I 


100",. dark 

M) 

16 

6.10(2.91 12.77) 


Use of niter 
<5(V'„ R<m fiiior 

17 

21) 

2.54(1.21 5..tn 

<0.0001 

?! non liilcr 

!2 

4 

7.15 12.25 2177) 


UH>"„ non filler 

17 

4 

16.01 (4.72 .54..3.')| 



■'All inalchctl RR were calculaletl rcr.su.s nonsmokers. 
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ol' their tobacco history or less (g50% dark); the second, 
lliosc having smoked dark tobacco Tor more than half of 
ihcir tobacco history {>50% dark) and the last, those 
liaving never smoked anything but dark tobacco (100% 
dark). Similarly, considering the use of filters, three 
categories were defined; the first comprised those having 
smoked nonfiiter cigarettes for half of their tobacco history 
or less (^50% nonfiiter); the second, those having smoked 
nonfiiter cigarettes for more than half of their tobacco 
history (>50% nonfiiter), and the last, those having always 
smoked nonfiiter cigarettes (100% nonfiiter). A significant 
increase (P<0.0001) of lung cancer matched risk was found 
with the type of tobacco smoked and with the use of 
nonfiiter cigarettes (Table III). An increased risk, although 
not significant, was found for IOO%' dark tobacco reisvs 
<50%. dark tobacco users iRR=2.04) after adjustment for 
age. On the contrary, the excess of risk for 100% nonfiiter 
rmi/.v ^50% nonfiiter users {RR = 4.44) was significant 
(R<0.03). 

All the parameters described above were studied together 
in a matched logistic model. This method allowed the 
estimation of RR for each variable when adjusting on the 


others. Table IV shows a significant excess of risk associated 
with daily consumption (/’<0.03) and use of nonfiiter 
cigarettes (/’<0.06). An increase of risk, although not 
significant, was found with duration of smoking and 
frequency of inhalation. The significance of age at first 
cigarette and type of tobacco disappeared as soon as 
duration was introduced into the model, so that these two 
covariates were not taken into account in the final model. 
However, the small number of cases and controls, associated 
with tlie strong correlations of the smoking-related-variables 
do not allow a clear interpretation of these results. The effect 
of the type of tobacco was studied using a matched logistic 
regression (Table V). Two cafogorics of tobacco smokers 
were defined (100% dark tobacco users or not). RR 
assockiicd with each category of smokers as compared to 
nonsmokors were significantly increased (trend test 
R<0.0001). On the contrary, the increase of RRs were not 
significant vvhen either daily consumption or duration of 
smoking, or age at first cigarette was taken into account. 

Among smokers, 19.5% eases and 27.3% controls were 
ex-smokers. The excess of risk of current sinokers to ex¬ 
smokers was not statistically significant and though the 


Table IV Results of the muhivuriate analysis of characteristic parameter of smoking habits in cases 

;ind matched controls 


[’iiriiihk's 

likcliluufd 

RR (95'.';, C!) 

F value {trend) 

No variable 

Ail vdriitblcs 

-105.47 

-81.84 



No. of cig!trettes,'diiy 
Nonsmokers 
<111 

10-19 

520 

-83.72“ 

1.00 

0.57(0.11-2.59) 

().H9 (O.iX-4.44) 

4.85 10.66-35.54) 

, <0,03 

Use of filter 

5 50",', nonfiiter'’ 

> 50"„ nonfiiter 

1(11) nonfiiter 

-8.3.15“ 

1.00 

1.27 10.27-5.95) 

.3.62 (0.68-19.18) 

<0.06 

Duration of smoking, yr 

520" 

21-4(1 

>40 

-82.03“ 

1.00 

2.10 10.49-8.96) ' 
3.27 (0.44-24.14) 

NS 

Inhalution 

Never^ 

Mostly or :ilwiiys 

-81.87” 

1.00 

1.54 (0.44-5,45) 

NS 


•'Value represem.s the log likelihood function when the corresponding covariale is removed from 
the all varitihles model. 'The less exposed category includes nonsmokers. 


Considering nonsmokers as referent ctdegory for each of the 4 variables, the regression 
model is ovcrparametrlsed. The coding used allows the definition of all possible and logical 
combinations of cigarette e.xposure, and the dcEnition of the referent category (nonsmokers) by 
combining nonsmokers with the lowest level of exposure for 3 of Ihe 4 variables introduced in the 
niodci. For each covaritilc, the risk presented in the Table, tidjusicd on the other covariates, is 
estimates ivnii.s Ihe defined referent category. However, in ihe risk function, as soon as cigarette 
consumption defined rmns nonsmokers is introduced, the eslimalcd risk is calculated rer.riis 
nomsmokers. 


Table V 

Mnlehed RR (95“ 

„ CU c>f lung eanecr 

by type of cigarettes smoked 


RR 

RR 

mijuslcd <m daily 
consumption 

RR 

(uljusied on 
iiitniifon 

Ri? 

adjusted on age 
at flrsi dgarcite 

Nonsmokers 

I.IX) 

1.110 

1.00 

1.00 

Not always dark 

.3.20 

U.4.3 7.161 

1.06 

|(),.16 .I.O?) 

1.32 

(0.44 ■.3,88) 

1.56 

(0.51-4.801 

vlark 

5.^4 

|2.Sf> l2.-'h 

[).74 

(l),h> 

1.86 

10.58 5.951 

2.21 

(tUO-7.SvS) 

frciKl le-vt 

<tujl)tn 

NS 

NS 
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number of years since ccssali'on is greater among controls 
(li.4) than among cases (5.1), the difference was not 
significaht. 


Discussion 

Genera! crilicaJ comments on the protocol of this 
international case-control study have been presented in 
recent papers on the total international data (Lubin et «/., 
I9ti4) and about French data in men (Benhamou cl a!., 
1985). 

Smoking-related variables found to be significantly 
tissoeialcd with Krcybcrg I, were also found to increase the 
risk of adenocarcinoma (Lubin & Biot, I9S4), In this study, 
the association between cigarette smoking liabiis and lung 
cancer among femaies was found to be significant 
(P<0.000!) for the Krcybcrg I category. The small number 
of women with adenocarcinoma can explain the lack of 
significant difference in the association between lung cancer 
and cigarette exposure. 

The analysis of the different measures of exposure to 
cigarettes need to be interpreted cautiously because of the 
relatively small number of women. However, because of the 
low incidence of female lung cancer in French women, the 
same amount of time was necessary to include these 96 cases 
as was needed for the 1,529 male lung cancer cases of this 
study. TJiis low number of eases is likely to explain why 
risks associated with cltissical variables such as duration of 
cigarettes, although increased, were not signincanl in the 
multivariate analysis; moreover, proper effects of type of 
tobacco and use of filter could not be evaluated 
simultaneously. In spite of these reservations, the results 
observed for filter use arc consistent in matched univariate 
analysis and matched logistic regression, i.c. a more harmful 
effect of nonfilter compared to fiUcr use. The effect of dark 
compared to light tobacco, though increased, is not 
significant, probably because of the small number of patients 
smoking light tobacco. 

The usual differences reported in the distribution of the 
different histologic types of cancer among females, compared 
with those observed among 'males (Office on smoking and 
health, 1980, 1982; Lubin & Blot, 1984) are also found in 
our study: the percentage of Krcyberg I cases was greater 
among males (82%) than among females (69%); and, 
contrary to this, Kreyberg 11 lung cancer was more frequent 
arnong females (25%) than among males (9%). Also, as 
described in other studies (Office on smoking and health, 
1980, 1982), within each histologic type, the percentages of 
smokers arc quite difierent: in our study, among males and 
femaies, the percentages of nonsmokers among 
adenocarcinoma (8% and 71% resp.) arc greater than 
among Krcybcrg I ca’ses (2% and 45% resp.). 

The results of this study eonfirni those of the literature, 
i.e. a stronger association between lung cancer and cigarette 


smoking among males than among females, and among i 
Kreyberg 1 than among adenocarcinoma. However, the j 
lower risk of lung cancer observed for women than for men, ; 

must be interpreted cautiously. Indeed, in our sample, , 

although the mean age at diagnosis was similar among male | 
and female eases, tobacco habits were very dilTercat for male 
and female populations with Kreyberg I lung cancer. Among 
smokers, the av'cragc age at first cigarette among women 123 
yrs) was significantly greater (7’<0.00!) than among men (19 
yrs). The average number of cigarettes smoked per day 
among women was 22, and the average duration of the 
smoking habit was 34 years. These figures were lower than 
those observed for men (24 cigarettes per’day. and 38 yrs 
resp.). Similarly, for women with iiing cancer, the percentage i 
of subjects who inhaled deeply was 368''o, the percentage of I 
lifetime dark tobacco smokers was 69".u amj the percentage 
of exclusive nonfilter cigarettes smokers was J.t'lb. For men. 
these percentages wereltighcr (71%, 91%, 65% resp.). | 

Thus, the lower risk of Kreyberg 1 king cancer for women 
yersus men could be parliiilly explained by these differences 
in smoking habits. However, the substantial percentage of 
nonsmokers among women with lung cancer, especially 
adenocarcinoma, is consistent with the implication of risk 
factors such as hormones c.xclusive to women (Lubin & Blot, 
1984). 

Concerning lung cancer in women, the situation in France 
is very special, since lung cancer mortality in females is low 
compared to other industrialized countries (Hirohata tv ul., 
1982) and has increased only very slightly between 1952 and 
1982. This can be explained by later smoking patterns in 
French women compared, for instance, to American women { 
and we can expect a higher frequency of lung cancer in 
French women over the next few years. 

E,xistenec of a 25 to 30 year interval before the marked 
increase in consumption of cigarettes by women as compared 
to men (Hill & Flamant, 1985), suggests that current figures 
may not yet constitute, particularly in France, a demonstration 
of the maximal health eflecls of smoking in women. 
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